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COMPLETE SPECIFICATION 
Apparatus for producing Hydrogen Gas 


1, Eugene Michiels, a Erench Citizen, of 
8. Piazza Principe Eugenio, Rivoli, Turin, 
Italy, do hereby declare this invention, for 
which I pray that a patent may be granted 
5 to me. and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 

This invention concerns an apparatus for 
producing hydrogen gas, of the type com- 

10 prising a housing, a vaporising chamber and 
a tubular reaction chamber containing a 
reagent capable of reducing steam to hydro- 
gen connected in series with the said vapo- 
rising chamber, both chambers being 

15 arranged in the said housing, means for feed- 
ing water to said vaporising chamber and 
means, for simultaneously heating both 
chambers.^ 

The object of this invention is to provide 

20 an improved apparatus of the type disclosed 
above capable of economically producing 
gaseous hydrogen. 

According to this invention the vaporising 
chamber provided in an apparatus of the 

25 above type comprises a helical tube wound 
about the said tubular reaction chamber and 
is connected at its end remote from its con- 
nection with the reaction chamber with an 
atomiser for supplying thereto water under 

30 pressure. 

According to a further feature of this in- 
vention, when the apparatus is intended to 
produce hydrogen gas which may be used as 
a fuel in internal combustion engines, the 

35 housing enclosing the tubular reaction cham- 
ber and vaporising coil is the exhaust 
manifold of an internal combustion engine, 
the reaction chamber being connected at the 
end remote from the connection with the 

40 vaporising chamber to the carburettor of the 
said engine. 

The construction of the apparatus accord- 
ing to this invention is such that the 
apparatus can be built up as a compact unit 

45 of small size. 

Notwithstanding the reduced overall size 


of the apparatus, the vaporising chamber can 
be large enough to produce a great quantity 
of steam. It affords an extensive heat ex- 
change surface and supplies steam under 50 
pressure so that the steam can flow through 
the charge of the reagent in the tubular re- 
action chamber. 

Two embodiments of this invention are 
illustrated by way of example in the accom- 55 
panying drawings, in which : — 

Fig. 1 is a diagrammatic view, partly in 
section, of a fifst embodiment of this 
invention; and 

Fig. 2 is a similar view of a second 60 
embodiment. 

In the embodiment illustrated in Fig. 1, 
the apparatus comprises a reaction chamber 
1 in the form of a steel tube which may con- 
veniently contain pure iron filings or turn- 65 
ings 2 as a reducing substance capable of 
reducing steam to hydrogen. 

Whilst the tube 1 has been illustrated as 
being vertically disposed, it could, of course, 
have any other convenient orientation. 70 

One end of the tube 1, the lower end 
shown in the drawing, is connected to a con- 
duit 3 leading to a vaporisiiig chamber 4 
in the form of a helical tube disposed about 
the tube 1 ; the lowest point of the conduit 75 
3 is furnished with a drain cock 5 serving, 
when open, for draining liquid water from 
the conduit 3. 

At its upper end, the tube 4 communicates 
with a valve-controlled atomiser 6 through 80 
which water may enter the tube 4 in the form 
of a fine mist. 

For heating the tubes 1 and 4, an electri- 
cal resistance coil 7 is wound about the tube 
1 between the latter and the tube 4; the 85 
latter is preferably in thermal contact with 
a thermally conductive sheath 4^ embracing 
the coil 7 so as to ensure adequate heat 
transfer from the latter to the tube 4. 

The tubes 1 and 4 are arranged in a hous- 90 
ing 8 which comprises a protective casing 
packed inside with asbestos. 
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- .nT*Ii "^^""-^ apparatus may bc.mounted in 
any convenient way; as shown in the draw- 

JhfaySaL'"'''^''"^^^^^^^^ 

^ -JnM^^f^° apparatus, water, pre- 

ferably under a pressure Df from 1.2 to 1 5 

V fnl: i'"' "^""i^^ atomised and enters 
ir. H<^ ^^^^^''^^^"^ "^^^^ ^hich on travers- 
converted into dry steam 
by the he;rt emitted by the coij 7 which is 

tVnnaLf''^-'!^*- P'^ then passes 

tnroush the conduit 3 to the reaction dmm- 
ber 1 wherejn it reacts with the heated iron 
Ir^ rtimgs turnings 2 and is reduced to hydro- 
??";h. I .scapes from the upper end 
01 the tube 1 via a delivery tube I c which 
may be connected to a suitable carburettor 
oi an interna] combustion engine 
-) ^^"'^'^odiinent iUustrated in Fi? 

- differs from that illustrated in Fi- 
1 m that the apparatus is embodied 
m the exhaust manifold of an internal 
combustion engine so that the heat 
2o contained in the exhaust gas of such 

t"n^H^™fi? i"^^^ the tubes 

1 and 4, thus eliminating the coil 7 

Thus as shown in Fig. 2, a reaction cham- 
OCT tube 1 conduit 3, and vaporising cham- 

^.hb'''l' ^ apparatus^re mounted 

within the e:;haust manifold 10 of an internal 
combustion engine so that exhaust gases 
leaving the exhaust ports 13 of such engine 
may pass over such parts of the apparatus 
3obeforepassing out through the exhaust pipe 
U. The rube 4 is spaced from the tube 1 
to permit free circulation of the exhaust 
gases around and over these tubes. As in 
(he case of the apparatus iUustrated in Fi? 
' ^^^t^^vPrfi^rabiy under pressure, is fed 
vvfl the tube 1 2 to the atomiser 6; any surplus 
water reaching or lying in the conduit 3 may 
be dramed off through the drain code 5 
which IS mounted externaUy of the manifold 
40 10. Hydrogen produced in the tube 1 issues 
irom the tube la and is fed to a suitable 
carburettor for the engine. ' 

In either of the two above-described 
embodiments, the production of hydrogen 
50 depends on three factors, namely:— 

(a) The temperature of the vaporising and 
reaction chambers; 

(b) The volume of steam generated in the 
_ vaporising chamber; 

55 (c) The volume and disposition of the 
iron mings or turnings in the reaction 
chamber. 

Factors (a) and (b) can be controlled by 
the layout of the apparatus and the adjust- 

60 ment of the atomiser 6; factor (c) is deter- 
mined by the dimension and disposition of 
the reacUon chamber and its contents and in 
this connection it should be observed that 
for oxinoiny in iron filings or turnings, the 

65 reaction chamber should be of small dia- 


^ni.*^*^"*^*f ^"^^ t"?'*' ^« steam pas- 

Sing therethrough is maintained in contact 
with the iron for as long as possible Of 
course, the reaction chamber should have a 
cross-sectionai area sufficient to pass thcvA 
requisite volume of steam withoui^esti^fc- 
tion and rhe necessity for maintaining a hi"h 

^iS^Xmber""' '^'^^'^ 
The two embodiments of the apparatus 7^ 

sid.?.'bf^ T "^^^^^^ of.generathircon!^^ 
siderable volumes of hydrogen within a shon 
period and of maintaining a continuous flow 
of hydrogen until the iron has been con- 
verted to oxide. The gas generated ?s Ser^Qn 

rectly mixed with air; e.cplosions may be 
avoided by smtably regulating the qas-air 
jnixture so that the nitrogen and other cases 
n the an- serve to neutralise the explosive 9^ 
tendencies of the mi.xture. ^ 

Needless to say. a single vaporisino 
chamber of suitable capacity could be 
arranged to feed steam to a plurality of re! 
action chambers fall, if desired, mounted qn 
within the exhaust manifold of an~ ^ 
combustion engine), thereby providing fo7 a 
greater production of hydrogen. Moreover 

hu f J^'^l*'' fro'n engine 

by locaung the reacUon chamber directly on 95 
.0^ the-engine cylinders. 
Whilst iron filings or turnings have been 
described as suitable reagents "for effectin" 
reduction of steam to hydrogen, any X? 
suitable reagem could ^qualfy well be jOO 
SSd^L^^' W ^hen%xhausted^'^ 
Sr^T>S K "^P^^^^^ regenerated, for 
^^^f .^yP^s^^B hydrogen thereover. 
What I claim is: — 

nf VhA?^^^^' for producing hydrogen gas. 105 
?L^X ^^^^^ns a housing, a vaporis- 
mg chamber and a tubular reaction chamber 
contaming a reagent capable of reducbg 

earn to hydrogen connected in series to 
said vaporising chamber, both chambers 110 
. being arranged in the said housing, me^^s 
for feeding, water to said vaporising cham- 
ber and means for simultaneously heatin^ 

chimh'^''"^'"' ^^^'^^ vaporis n| 

chamb^ comprises a hehcal tube wound 11^ 
about the said tubular reaction chamber and ^ 
IS connected at its end remote from its con- 
nection with the reaction chamber with an 
pJ^l^e ^^^'^^^ water under 

2. Apparatus according to Claim I 

^^^^Z'^'"^ ^-^^^"^ '"^^"^ comprises an 
electrical resistance adapted, when 
energised, to heat said vaporising and re^ 
action chambers. 125 

3. Apparatus according to Claim 1 or ? 
wherem said electrical resistance comprises' 
a cod wound about said tubular rSon 
chamber between the latter and said vapc^ 
nsing chamber. 
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4. Apparatus according to Claim 1. 
wherein the housing enclosing the tubular 
reaction chamber and vaporising coil is the 

^ exhaust manifold of an internal combustion 
5 engine, the reaction chamber being connec- 
ted at the end remote from its communica- 
tion with the vaporising chamber to the car- 
burettor of the said engine. 

5. Apparatus for producing hydrogen 

10 gas, sub§mntially as hefdnbefofe deWlbcd. 

6. Apparatus for producing hydrogen gas. 
constructed, arranged and operating sub- 
stantially as hereinbefore described with 
reference to Fig. 1 of the accompanying 


drawings. 15 

7. Apparatus for producing hydrogen gas, 
constructed, arranged and operating sub- 
stantially as hereinbefore described with 
reference to Fig. 2 of the accompanying 
drawings. 20 
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